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(S) Process for the dry fractionation of oils and fats having a steep dilatation/temperature Hne and use of the fractionated 

fats in margarines and shortenings. . 
@ .The dry fractionation of oils and fats having a steep diiata* 
tton curve (A) J.e. exhibiting a difference in dilatation value at 
15*C and 25*C of at least 800 mmV25 grammes, in practice is 
difficult. This probtemls solved by mixing oils and fats (A) • 
' with triglycerides (B) of such nature that the difference in _ 
[ dilatation of the rribcture obtained diminishes substantially. 
' The triglycerides (B) have a difference in. dilatation values at ' 
15'C and25"C not exceeding 600 nnm»/25 g. The weight ratio 
between fats (A) and fats (B) varies between (10-90): (90-10), 
to preferably(20,80):(80-20)andideally(40-60):(60-40).Thepro- • . 

cess is e.g. particulariy anractive for the dry fractionation Of 
V~ patmkernel oil (fat A) in the presence of palm oil (fat B): 

o • 
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"PROCESS. FOR THE DRY FRACTlONATIdN OF OILS AND FATS HAVING A STEEP 
DILATATION: V: TEMPERATURE -US^ OF^/^THE FRACTIONATED FATS -IN 

HARGARINES^'ANa SHtjRTENINGS'^ ^ 



The present invention relates to. a process for the dry fractionation of 
5 oiTs and fats which at least in part of their dilatation/ temperature curve 
have a. steep course, A steep dilatation line means that over a short 
temperature range the fat concerned displays a great difference in the 
amount of crystallized triglycerides. Consequently, if it is wished to 
fractionate such fats . in order to; prepare fractions having precisely 
10 specified properties, extremely accurate control of the temperature at 
which the f ractionatibn takes place is. necessary. A fractionation 
temperature that is a little too high will result in a considerably lower 
yield of stearin being obtained; a fractionation temperature a little too 
low can be of very substantial influence upon the composition of the 
15 stearin fraction then obtained in too great an amount. The fractionation 
of fats having a steep dilatation/ temperature curve is especially a 
problem with .industrial processes which take place on a large scale. 

Problems are pfarticularly pronounced when fats have to be fractionated 
having a difference in dilatation value at 15 and 25^0 of at least 
20 800 mm^/25 grammes. . ' 

Difficulties are especially encountered when fats derived from fatty acids 
having. a relatively short chain, i.e. a chain containing 12^14 carbon 
atoms, such as coconut oil, palrakernel oil and babassu oil, are subjected 
to dry fractionation. Separation of the stearin fraction from the olein 
25 fraction by filtration is almost impossible and complicated press 

techniques have to be applied to achieve an efficient separation of said 
fractions- 
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According to the present invention, such fats, before they are 
fractionated, are mixed with triglycerides of a nature such that in 
the temperature range in which vi is wished to carry put the. ^ : .- 
: • . fraction di Tatatlon :Va1 ues. of the. mrkiure : 

' - diminishes Gonsecjueritly,; in >the: temperature range 

mentioned the added triglyceri des- wi 1 1 1iave to have an aimount of sol id 
phase such that they can exert a substantial influence upon the steepness 
of the dilatation line of the mixture. Preferably triglycerides are. added 
. of a nature such that during the fractionation the added triglycerides 

10 crystallize out earlier and thus form nuclei on which the triglycerides 
of the fats having the steep dilatation curve can crystallize, because 
it is so that the fats having a steep dilatation curve generally 
crystallize in the form of very fine crystals which barely grow even when 
remaining a very long time under the crystallization conditions applied. 
15 The triglycerides to be added to the "steep fats" before the. fractionation 
have a difference in dilatation values at 15 and 25°C not exceeding 600 mm^ 
25 grammes. 

These triglycerides may consist of palm oil, lard, tallow and also 
hydrogenated and/or fractionated derivatives thereof. 

20 The weight ratio between the fats of . the first and the second kind can 
vary between (10-90) : (90-10) , preferably between (20-80): (80:20) and 
ideally between (40:60) and (60:40). 

For the fractionation of palmkernel oil it has appeared to be particularly 
attractive to carry out the process in the presence of palm oil. 
25 A mixture of for example 20-80 partes by weight of palm oil and 80-20 parts 
by weight of palmkernel oil yields a stearin fraction that is eminently 
suitable for the preparation of margarines, low calorie margarines, bakery 
fats and cooking fats. 

The fat mixture that can be used for such products can consist of oils 
30: and fats having a lower melting point than the stearin fraction obtained 
' by CO- fractionating the steep fat and said added triglycerides, as well . 
as 6f other fractions of oils and fats. The. weight ratio between on one 
hand the stearin fraction obtained by co- fractionation and, on the otherr 
hand, the oil having a lower melting point can vary, depending on the 
35 desired manner of packaging (normal ly, margarines packaged in beakers are 
softer than those packaged in. wrappers) and also is dependent, on the 
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have been fractionate^^ together and ' 
\: . } ; : -also the? temperature at vy/hi ch. the f ractionati pn^ .i^pk^plaee.! The ' ' 

. • GO-f racti onati on can be. carri ed out under the cohdi ti dns usual for dry 

fractionation, which will be illustrated in the Examples, at temperatures ' 
5. ranging from 18-35^C and preferably from 20-28^C. 

It is known from Japan Kokai 77117307 to subject a mixture of fats 
consisting of shea fat and palm oil to wet co-fractionation involving 
the use of a specific alcohol as a solvent. 

The process described in said Japanese publication provides an improvement 
10 of a solvent fractional crystallization using an aliphatic, monohydric 
. alcohol as the solvent, whereas the process of the present invention 

provides a different solution, i.e. the addition of specific triglycerides 
to steep fats which have to be fractionated, uising a different technique, 
i.e. dry fractionation.- In wet fractionation the efficiency of the 
15 separation of the fractions obtained is high due to the diluting effect 
of the solvent oh the occluded olein. Moreover, the stearin Is usually 
washed with cold solvent. Consequently, when a wet fractionation is 
considered, it is not required to apply co-fractionation, since such 
technique <loe$ hot provide any substantial benefit, 

20 By making use of stearins which have been obtained by co-fractionation 
according to the present invention, margarine fats can be prepared con- 
taining neither hydrogenated nor interesterified oils and fats. Preferably 
the stearin fractions, obtained according to the present invention are used 
in amounts varying from 5 to 50% of the fat mixture, along with 95-50% of 

25 an oil that is liquid at room temperature or a mixture of oils liquid at 
room temperature with one or more higher melting fats. 

The liquid oil used is therefore preferably an oil or oil mixture rich 
in linoleic acid radicals, such as sunflower oil, saf flower oil, corn 
oil, wheat germ oil, etc. 

.30 Fat mixtures thus prepared are pre-eminently suitable for incorporation 
in products which are filled into beakers in pourable .form. With such 
fat mixtures health margarines for example can be prepared which have at 
- 10 C a hardness of not more than 400 to 500 g/cm^ and at ZO^C a hardness 
of at least 50 g/cm^ (after 3 weeks). 
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The oleins oDtained according to the process of the invention can 
::J:T;ikewi s^ be used margariries , low calorie rnargarines, b.akeiry,<fats and 
cpoking^^^^^f^ oleins ar^ used -in- % form, F6r : . 

the preparation of products ; which are filled into beakers in pourable 
5 form, for example, a fat mixture can be used consisting of 5-20% by 
weight of completely or almost completely hydrogenated oleins along ^ 
with 95-80S Dy weight of an oil liquid at room temperature, for example 
sunflower oil . 

For products which can be packaged in wrappers, partially hydrogenated 
10 oleins are used by preference, along with a fat mixture such that the 
product is obtained with a hardness of 900-2600 g/cm^ at lO^C and of 
. IOOtSOO g/cm^ at 20°C.- ; . 

One of the ways in which the partially hydrogenated oleins can be obtained 
is by hydrogenation in the presence of a sulphurated nickel catalyst under 

15 the usual conditions until oleins. having a trans-fatty acid content of 
5 to 15% by weight have been formed. For the last-mentioned products 
10-50% by weight of partially hydroigenated oleins can be used, preferably 
along with oils liquid at room temperature, fats having a melting point 
of 25-39°C and fats haying a melting point of .40-48^. The weight ratios 

20 and kind of various fats to be used will be determined by the desired 
properties of the final product, the availability and cost price of the 
raw materials and also workability and tiaste thereof. 

The invention will now be explained with the help of the following 
Examples. 

25. EXAMPLES I - IV ' . 

Mixtures of palm oil and palmkernel oil were dry-fractionated, i.e. from 
the melt that is to say without solvent or an aqueous solution containing 
a surface-active agent. 

To that end the mixtures were stabilized for a number of hours at a 
30 temperature of 23-28^C and subsequently the oleins were separated from 
the stearins • 
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: :': Jfie, process was carried put either ac to the process desicribed . 

in Dutch patent application 7700106 (here described as agglpmeratioh) or 
with the aid of a conical kettle. 

The agglomeration was carried out as follows : 

5 The fat mixture was dosed at a temperature of 23-28°C into a cylindrical 
vessel provided with a cylindrical, axially placed rotor and a saucer- 
shaped base plate; the cylinder was kept at the stabilization temperature 
by means of a cooling jacket with a suitable cooling medium. The rotor 
extended the full length of the vessel , was centrally fixed in the base 
10 plate and the cover plate and was rotated by means. of an electromotor at 
a speed of 150 rev. per minute. The inside diameter of the cylindrical 
vessel was 75 mm (volume 210 cm^); the outside diameter of the rotor was 
37.5 mm. - 

In the conical kettle the process was carried out as follows : - 

lb The fat mixturef was dosed at a temperature of 23-25°C into a cylindrical 
vessel provided with a bottom in the shape of an inverted cone having an 
angle of 90°. The vessel was provided with a gate stirrer extending the 
full length of the vessel; stirring was done at a speed of 8 rev. per 
minute. 

20 This diameter of the cylindrical part of the conical kettle was 120 mm 
(volume 1000 cm ). After agglomeration or working in the conical kettle 
the oleins were separated from stearins by filtration. 

The results were as follows : 
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Example N°. . :• ; ./. .' 


I :. . ''. 


11- 


.111. 


IV 




T 0-*v . ill 1 A'LUl C . ■ 


weight ratio % 




Palmkiernel oil ' . 


. 20 . . ■ 


. 30 


40 


60 




Palm oil 


80 


70 


60 


40 




,^ . , ... ^ , 
Method 


Agglom- 
eration 


Coni cal 
kettle 


Agglom- 
eration 


Conical 
kettle 




otaul 1 1 z,dx.i on liiMc nours 


4 


3 


2 . 


.5 




Stabi 1.1 zati on temperiature°C 


28 


25 


23 


23 . 




Yield stearin :. 


16% 


15% 


18% 


i9% 


IG 


N values ^ of the 
stearin at 10°C 


74.5 


75.4 


74.5 


76.1 




at 20°C 


55.7 


54.6 


47.7 


50.1 




at 30°C 


36.9 


30;5 


25.4. 


; 19.5 




at 40°C 


22.1 


18.0 


9.7 


9.2 


15 


at 50°C 


8.6 


1.0 







X measured as described in "Fette, Seifen, Anstrichmittel " 80^ 

.180-185 (1978) ~ 

In all cases no nucleation problem was encountered. The stearin fraction • 
could easily be separated from the olein fraction by filtration* 

Effective co- fractionation was established by analysing the fractions for 
properties like iodine values, solid contents, fatty acid and triglyceride 
compositions to ascertain that the proportions of the fat components of the 
fat blend subjected to co-fractionation were reflected in the isolated 
solid phases. For example, the fatty acid composition of the stearin 
25 fraction obtained by fractionating a mixture of 40% of palm oil (PO) and 
60% of palmkernel oil (PK) was analysed by gaschromatography and compared 
with a 40/60 mixture of stearins obtained by fractionating separately 
palm oil and palmkernel oil. . 



The res uls were as follows 
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Fatty acid composition of the stearin Calculated fatty acid, 
fraction obtained by co-fractionation composition of a mixture of 
(jf. a . mixture of 4^^^^^^^ 40 PO/60 PK. 





^8 . ; • • 


1.7 




' • Cg ; V'>-- ''■■%^-- - 


5 


^10 : 


1.9 




Cio .1.7 






32.2 




Ci2 32.8 




Ci4 


11.8 




Ci4 13.5 






28.4 




Ci6 25.0 




^18 (saturated) 


4.8 




Ci8 (.saturated) 3.1 


10 


r, o (mono-un-. 
1^ saturated) 


15.9 




r, Q (mono-un- 18 4 
^saturated) ^^'^ 




Ci8 (di-unsaturatBd3.3 




Ci8 (dirunsaturated)*r2 



From the above data it is clear that a substaritijal amount of PK crystallizes 
along with PO in a proportion which is comparable to the PO/PK proportion in 
the blend before co-fractionation, 

15 EXAMPLES V and VI 

The oleins from Examples III and IV were hydrogenated in the usual manner 
with a nickel-on-kieselguhr catalyst to complete saturation. The hard fat 
obtained from the olein of Example III had a melting point of 5S^C; the 
hard fat from the olein of Example IV had a melting point of 52^C. 

20 Margarine fats were prepared from both hard fats by mixing 12.9% of 
hard fat with 87,15S of sunflower oil . 

83.2% by weight of margarine fat was mixed with 0.1% by weight of mono- 
glycerides of completely hydrogenated palm oil, 0.18% by weight of phos- 
phatide and 0.1% by weight of ^-carotene. An aqueous phase was prepared 

25 by mixing 15.82% by weight of water with 0.6% by weight of skimmilk solids. 
Margarine was prepared by making a. pre-emulsion of margarine fat and aqueous 
phase and pumping it into a votator A-unit at a temperature of 39^C, where 
cooling to 7^C took place; subsequently cooling to 5^C was effected in a 
second votator A-unit, and in an uncooled crystallization vessel provided 

30 with a stirrer crystallization took place with the temperature rising to 
IS^C, at which temperature the emulsion obtained was filled into containers 
in which the product further stiffened to spreadable consistency. 

The properties of the margarines are given in Tablie B. . 



TABLE B 
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Example .N° \. ' ' . ■ 


■ V. ■ 




.•-1 U W III • #V w -* - • . ... " . . 


/ weight ratio, % : 


Siinf 1 ovi^er oil % by weight 


", 87.1 . 


87.1 


Hydrogenated ol ei o > Examp i e i y 


12.9 




Hydrogenated olein. Example III - 




12.9 




.14.2 


15 ;1 


10°C 


.11.3 


12.0 


IS^C 


6.1 


8.0 


20°C 


.2.7 


4.0 


25°C 


0.6 


2.0 


2 ' 
Hardness ig/cni , 

after 1 week/ after 3 weeks 

at 5°C 


205/235 


215/235 


"at 10°C 


140/165 . 


150/165 


at 15°C 


115/115 


125/130 


at 20°C 


90/95 . 


100/110 . 



20 



25 



30 



Examples VII, VIII and IX 

Three margarines for packaging in wrappers were prepared from a 
margarine fat and an aqueous phase which contained, calculated on the 
final product, 0.22 of skinani Ik powder, 0.3% of whey powder and 1% of 
salt. 

The process was carried out as described in Examples V and VI, except 
that the crystallizer was placed between a first and second A-unit, that 
the last A^unit was followed by an uncooled and unstirred B-unit and that 
other fat mixtures were used and the temperatures were as follows : 



In^feed first A-unit 
In- feed- crystallizer 
In-feed second A-unit 
In-feed B-unit 
Packaging at 

Thistime the margarine was not filled, into packages in liquid form, but 
a brick-shaped piece of, margarine was extruded and packaged in wrappers. 



19^C 
23^C 
12°C 
15°C 
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-Each of the three fat mixtures contained an olein from Example 11 1 ^ 
. . '/ . . = hydrogenated to 31°C. "This olein \7as ;hydrogena ted at a temperature, 

of IBO^C ..wTth a sulphurated nickel-on^kiese 

point indicated. The trans-fatty acid content of the olein was then 9X. 

• b The hydrogenated olein used in Example IX was in addition randomly inter- 
esterified. 

The results are shown in Table C. / 



TABLE C 





Example VII 


VIII 


IX 


10 • 


25% soya oil 

21% soya oil hydro- 
genated to 28^C 

17% olein hydro- 
genated to 31 C 


17% rapeseed oil 

15% olein hydro- 
genated to 31°C 

53% fish oil hydro- 
genated to 35^C 


75% fish oil hydro- 
genated to 35^C 

25% inter-esterif ied 
olein hydrogen- . 
a ted to 31°C 


15 


. 30% fish oil hydro- 
genated to 31^C 

7% fish oil hydro- 
genated to 41 C 


15% soya oil hydro- 
genated to 28^C 




20 


2 

Hardness in g/cm 
after 1 week 








at 5°C 1250 


1550 


2500 




1G°C 1000 


1250 


. 1450 




15°C 380 


400 


495. 




2d°C 175 


250 


156 



25 EXAMPLES X-XIV 

Margarines were likewise prepared from the stearin obtained in Example IV 

Except that the compositions of the fat mixtures were altered, the 
margarines were prepared in the same manner as described in Examples V 
. and VI. 



table D shows the compositions and the prdperties- 
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Example N° 




Fat m 


. : X., 


XI 


jfii- 


; XIII 


XIV 




Sunflower oil , 




70% 


65% ; 




65% 




Soya 01 1 








65% 




5 


Palmkernel oil 














Coconut oil 








10%' 






Dry-fractionated palm pil 










10% 




stearin (melting point 48 














Stearin from Example IV 


25% 


30% 


35% 


25% 


25% 


10 


Solid phase % (NMR) 














at iO**C 


16.0 


16.7 


19.2 


17.4 . 


17.4 




at 20*^0 


6 4 


6 4' 


6 1 








at 30°C 


3.3 


2.4. 


3.1 


2.0 


4.1 




at 35°C 


2.2 


2.0 


1.8 


1.3 , 


2.8 


IS 


Hardness 














at 10°C (1 week/3 weeks) 


410/430 


350/380 


420/460 


325/350 


400/410 




at:i5°C . 


210 












at 20*^C 


75/90 


90/100 


70/75 


45/55 


60/65 



20 

The hardness of margarines was raeasured by the method developed by Halghton, 
as described in J.A.O.C.S. 36 (1959) pages 345 - 348. 
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CLAIMS 

1. A process for the dry fractionation of oi 1 s. and fats vvhich 
at least in a part of their dilatation/temperature curves have 
a steep course, characterized in that before they are fraction- 
ated the oils or fats having a steep dilatation curve are mixed 
with triglycerides of such a nature that in the temperature 
range in. which it is wished to. carry out the fractionation the . 
difference in dilatation values of the mixture decreases sub- 
stantially, 

2. A process according to cTaini 1, characterized in that tri- 
glycerides are added which have a higher slip melting point than 
the oils and fats having, a steep dilatation/temperature curve. 

3* A process according to claim 1 or 2, characterized in that 
the oils or fats used as those having a steep dilatation curve 
are fats displaying a difference in dilatation values at 15°C 
and 25^C of . at least 800 rnn^/ZS grams. 

4. A process according to claim 3, characterized in that the 
oils and fats consist of coconut oil, palmkernel oil and/or 
babassu oil. . 

5. A process according to one or more of the claims 1 to 3, 
characterized in that a triglyceride mixture having a differ- 
ence in dilatation values at 15^C and 25^C of not more than 

• 3 • 

600 mm /25 grams is added to the fats having a steep dilatation 
curve. 

6. A process according to claim 1, characterized in that palm 
oil is co-fractionated with palmkernel oil.. 

7. A process according to claim 6, characterized in that the 
weight ratio of palmkernel oil to palm oil is (20^:80) : (80- 20) 
parts by Weight. 
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8, Fat mixture suitable for being worked into margarines , low- 
caTorie margarines , bakery fats and cooking fats, containing 
. stearins obtained according to claim 1 . 

5 9- Fat mixture according to claim 8, suitable for being worked 
into products which are filled into beakers in pourable form, 
characterized in that 5- 50% by weight of . stearins are used 
therein along with 95 - 50* by weight of an oil that is liquid 
at room temperature. 

10 . 

10. Fat mixture, suitable for being worked into margarines, 
low-calorie margarin^es, bakery fats and cooking fats charac- 
terized in that oleins obtained according to claim 1 are used 
therein. 

15 . ■ - 

11. Fat mixture according to claim 10, characterized in that 
hydrogenated oleins are used. 

12. Fat mixture according to claim 10, suitable for being 

20 worked into products which are filled into beakers in pourable 
form, characterized in that 5- 20% by weight of completely or 
almost completely hydrogenated oleins are used therein ' along with 
95 - 80S by weight of an oil liquid at room temperature. 

Z5 13. Fat mixture according to claim 10, suitable for being 

worked into products which can be packaged in wrappers, charac- 
terized in that partially hydrogenated oleins are used therein 
along with a fat mixture such that a product is obtained having 
a hardness of 900 -2600 g/cm^ at lO^C and of 100 - 150 g/cm^ at 

30 20°C. 

14. Fat mixture according to claim 12, characterized in that 
10-50% by weight of partially hydrogenated oleins are used. 

35 15. Fat mixture according to claim 12, characterized in that 

furthermore oleins liquid, at room temperature, fats having a 
melting point of 25 - 39°C and fats having a melting point . of 
40- 48°C are used. 
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16. Margarines and low-catorie margarines obtained by emulsifi- 
catlon of an. aqueous phase with a fat according ta Claim 8. 



a. 
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CLAIM S Lpt) 



" ^ . ■ i- A- process for t4ie dry fractionatibn of oils; a^^^^ 

Vat least 1n a part of their di tat at ion/ temperature curves have 
a steep course, characterized in that before they are fraction- 
ated the oils or fats having a steep dilatation curve are mixed 
5 with triglycerides of such a nature that in the temperature. 

range in which it is wished to carry out the fractionation the 
difference in dilatation values of the mixture decreases sub- 
stantially. 

10 Z. A process according to claim 1, characterized in that tri- 

glycerides are added which have a higher slip melting point than 
the oils and fats having a steep dilatation/temperature curve. 

3. A process according to claim 1 or 2, characterized in that 
15* the oils or fats used as those having a steep dilatation curve 

are fats displaying a difference in dilatation values at 15^C 
and 25°C of at least 800 mm^/25 grams. 

4. A process according to claim 3, characterized in that the 
20 oils and fats consist of coconut oil. palmkernel oil and/or 

babassu oil . 

5. : A process according to one or more of the claims 1 to 3i 

characterized in that a triglyceride mixture having a. differ- 

25 ence in dilatation values at 15^C and 25^C of not more than 

• • • ^ 3 

600 mm /25 grams is added to the fats having a steep dilatation 

curve. 

6. A process according to claim 1, characterized in that palm 
30 oil is co-fractionated with palmkernel oil. 

7. A process according to claim 6, characterized in that the 
weight ratio of palmkernel oil to palm oil is (20-80) : (80-20) 
parts by weight. 
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e. A process for producing a fat mixture suitable for being 
worked into margarines, low-calorie oargarines, bakery fats and 
cooking fats, characterized in that a istearin obtained according 
. to. claim 1 i s, used as one of. the fat components i 

9. A process for producing a fat mixture according to claim 8, 
suitable for being worked into products which are filled into 
beakers in pourable form, characterized in that 5-50% by weight 
of stearins is used therein, along with 95-50% by weight of an 
oil liquid at room temperature. 

10. A process for producing a fat mixture suitable for. being 
worked into margarines, low-calorie margarines, bakery fats and 
cooking fats, characterized in that an olein obtained according 
to claim 1 is used as one of the fat components. 

11. A process according to claim 10,- characterized in that 
hydrogenated oleins are used. 

12. A process according to claim 10 for producing a fat mix- 
ture suitable for being worked into products which ^re filled 
into beakers in pourable form, characterized in that 5 - 20S 
by weight of completely or almost completely hydrogenated 
oleins is used therein, along with 95 -.801 by weight of an . 
oil liquid at room temperature. 

.13. A process according to claim 10 for producing a fat mix- 
ture suitable for being worked into products which can be 
packaged in wrappers, characterized in that partially hydrogen- 
ated oleins are used therein, along with a fat mixture such 
that a product is obtained having a hardness of .900 r 2600 q/cm^ 
at 10.°C and of 100- 150 g/cm^ at 20°C. 

14. A process according to claim 12, characterized in that 
10 - 50% by weight of partially hydrogenated oleins is used. 



; . • ■ 0041300 • 
. - 3 - L 579.{R) : 

; fiirthe at rooib temperature, fats 

melting point- Of 25 ^ 39^C and fats having, a melting point of . 
4P-48°C are used. 

.- 5 

16. A process for producing margarines and low-calorie spreads, 
characterized in that an aqueous phase is emulsified with a fat . produced 
according to claim 8. . 
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